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M2k, b3 VTIQH AR (ACR TI-RADS 4328 L R P B TG X5 HURBRES 5 2 Wiatie . &R 7EIPAEFUIRIRGS T R
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Diagnostic value of virtual touch tissue imaging quantification combined
with ACR TI-RADS in thyroid nodules with different diameters

LI Wen, ZHU Hui-hui”, LIU Hai-zhen, TAI Zhen-ling
(Department of Ultrasound, Huadong Sanatorium , Wuxi 214065, Jiangsu Province ,China)

[ Abstract] Objective To investigate the value of virtual touch tissue imaging quantification (VTIQ)
and thyroid imaging-reporting and data system (TI-RADS) issued by the American College of Radiology
(ACR) in diagnosing thyroid nodules with varied diameter (D). Methods The conventional ultrasound
and VTIQ images of 137 thyroid nodules in 122 patients who underwent thyroid ultrasound examination in
Huadong Sanatorium from Mar 2018 to Mar 2020 and confirmed by pathology results were analyzed
retrospectively. All nodules were categorized in ACR TI-RADS definition. Nodules were divided into two
groups according to the maximum diameter (D<<10 mm group and D>>10 mm group). The relationship
between ACR TI-RADS classification of nodules and VTIQ technique was evaluated by Spearman
correlation analysis. Two-way Logistic regression analysis was used to predict malignancy.Pathology results

were regarded as a gold standard, receiver operator characteristic (ROC) was drawn, and the diagnostic
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efficacy of VTIQ, ACR TI-RADS classification and their combination for thyroid nodules was compared.
Results VTIQ and ACR TI-RADS classification were moderately correlated with malignancy of thyroid
nodules (D>10 mm group: r=0.656, P<C0.001; D<<10 mm group: 7=0.615, P<C0.001). The areas under
the curve (AUC) of ACR TI-RADS classification, VTIQ technique and their combination in diagnosis of
thyroid nodules were 0.828,0.819 and 0.889 in D>>10 mm group and 0.802,0.807,and 0.827 in D<{10 mm

Conclusion VTIQ can improve the diagnostic efficiency of malignancy of thyroid nodules,

group.
especial with ACR TI-RADS classification. VTIQ, ACR TI-RADS and the combination are all slightly

202241 H,49(1)

superior D>>10mm group compared to the D<{10 mm group.

[Key words] ACR TI-RADS classification;

thyroid nodule

virtual touch tissue imaging quantification (VTIQ) ;
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Fig1 ROC analyses of ACR TI-RADS in the size intervals of D>>10 mm (A) and D<<10 mm (B)
F1 VIIQEARM AR XR/NFIRIRE T R B L5012 B a8

Tab 1 Diagnostic performance of VTIQ in differentiating benign and malignant thyroid nodules of different sizes

D<10 mm
SWV .« 0.799 79.07 71.43 81.25 91.89 66.67
SWV,.. 0.781 69.77 76.19 71.88 96.77 48.48
SWV, .. 0.810 83.72 71.43 81.25 86.05 68.18
SWV, s 0.795 60.77 85.71 68.75 89.66 51.43
D>10 mm
SWVMX 0.788 80.00 72.73 76.71 78.05 75.00
SWV,.. 0.783 67.50 78.79 72.60 79.41 66.67
SWV, ... 0.847 82.50 72.73 78.08 78.57 72.73
SWV, s 0.841 67.50 87.88 76.71 87.10 69.05

AUC : Areas under the curve; PPV : Positive predictive value ; NPV : Negative predictive value.

Site 1=3.08 mis.
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Benign thyroid nodule (A-C).A: Solid nodule, hypoechoic, dotted strong echo, unclear boundary, aspect ratio<<1, total score 8, TR:5; B:

VTIQ quality map: uniform green, good quality; C: VTIQ quantitative velocimetry: mainly blue-green, SWV __ =1.56 m/s.Pathology: nodular

mean

goiter.Malignant thyroid nodule (D-F).D:Solid nodule, extremely low echo, no calcification, irregular boundary, aspect ratio>1, total score 11,

TR: 5; E: VTIQ quality map; uniform green, good quality; F: VTIQ quantitative velocimetry: mainly yellow-green, SWV_ . =3.02m/s.

Pathology : papillary thyroid carcinoma.
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Fig 2 Evaluation of ultrasound features of benign and malignant thyroid nodules
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ACRTI-RADS 5 VTIQEX &2 Wi &R D> Hosmer 1 Lemeshow £ % & 7~ J5 #2 #l & K 4
10 mm 215 D<<10 mm 41 —Jt Logistic [8] 15 43 #7 4 (P 1H 43 % M 0.365.0.166) , 12 Wi #% Wr {85 5 5 K
RS HF R 485 74 7 S T AR SR AR TR 435310 o < Logit (P1) 0.6765.0.6010, AUC 437l 4 0.889.,0.827. P4+,

=1.891 X ACR TI-RADS+1.548 X VTIQ-12.896; WA ) AUC FME B M 3 08 F 280 T ACR
Logit (P2) =1.148 X ACR TI-RADS+1.565 X TI-RADS 7326 VTIQH AR , H W # B A X D>10
VTIQ-8.751. mm 24 2 WL e FY B S IR 2 3 FITE 3,

%2 ACRTI-RADS 733 \VTIQ K A & BX & X R B K/ UK BR 45 15 R R M 45 51 B9 12 W R0 R
Tab 2 Diagnostic performance of ACR TI-RADS, VTIQ and ACR TI-RADS combined VTIQ in differentiating benign

and malignant thyroid nodules of different sizes

D<<10 mm
ACR TI-RADS 0.802" 83.72 85.71 81.25 87.80 69.57
VTIQ 0.807" 79.07 71.43 79.69 89.47 65.38
ACR TI-RADS plus VTIQ 0.827° 83.72 85.71 82.81 90.00 70.83
D >10 mm
ACR TI-RADS 0.828¢ 85.00 81.82 82.19 82.93 81.25
VTIQ 0.819° 70.00 72.73 72.73 84.85 70.00
ACR TI-RADS plus VTIQ 0.889" 85.00 84.85 81.82 89.47 82.86

dwvs. [:Z=2.526,P=0.012;a vs. b,a vs. ¢,bwvs. ¢c,d vs. e,e vs. [: P=>0.05.

&3 ACRTI-RADS 3 K VTIQ Xt A E X /N ARBR 4575 R TR M £ 51 B9 Logistic [ Y3 43
Tab 3 Logistic regression analysis of ACR TI-RADS and VTIQ in differentiating benign and malignant thyroid nodules of different sizes

D<{10 mm
VTIQ 1.565 0.783 3.993 0.046 4.781 (1.030—22.183)
ACRTI-RADS 1.148 0.576 3.912 0.048 3.152 (1.019-9.747)
Constant —8.751 2.529 11.972 0.001 =
D>10 mm
VTIQ 1.548 0.646 5.747 0.017 4.702 (1.326-16.679)
ACRTI-RADS 1.891 0.634 8.894 0.003 6.629 (1.913—22.968)
Constant —12.896 2.932 19.353 0.000 =
A B
1.0 ¢ 1.0 ¢
0.8 0.8
2 2
= 0.6 S 0.6
% 04| ~—— Combined e% 04 F i
©v — ACR n v — Combined
—ACR
— VT —VTIQ
0.2 Reference 0.2 1
Reference
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
1-Specificity 1-Specificity

3 AEERZFRBEET ACRTI-RADS.VTIQ FFH B & K512 M 46T R EIE M ROC £
Fig3 ROC analyses of ACR TI-RADS, VTIQ and ACR TI-RADS combined VTIQ in the size intervals of
D>10 mm (A) and D<<10 mm (B)
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